The genus Microbacterium was first described by Orla-Jensen (1919) and the type strain of Microbacterium lacticum was isolated during studies on lactic acid-producing bacteria. The genus Microbacterium includes a diverse collection of Gram-stain-positive, non-spore-forming, rod-shaped bacteria since Collins et al. (1983) reclassified the genus and then Takeuchi & Hatano (1998a) re-emended the description with the unification of the genera Microbacterium and Aureobacterium. Members of the genus Microbacterium have been isolated from a wide range of environments, including soil, insects, human clinical specimens, marine environments and plants. This paper describes the phenotypic and genotypic properties of two novel strains representing members of the genus Microbacterium isolated from salty soil of a pine grove on Jeju island, Republic of Korea.
The soil sample (1 g) was thoroughly suspended in 9 ml 0.85 % (w/v) NaCl solution and mixed in a shaker for 30 min. Aliquots of the serially diluted sample were spread on marine agar (MA; Difco) plates and incubated at 30 u C for 7 days. Single colonies on the plates were purified by transferring them to MA plates. Strains THG-C26
T and THG-C31 T were preserved at 280 u C in marine broth (MB; Difco) supplemented with 25 % (v/v) glycerol.
Genomic DNA of strains THG-C26
T and THG-C31 T were extracted and purified by using a Genomic DNA isolation kit (Solgent). The 16S rRNA gene was amplified and sequenced by using the universal bacterial primer sets 27F and 1492R (Weisburg et al., 1991) . The purified PCR products were sequenced by Solgent (Daejeon, Korea). 16S rRNA gene sequences were compiled with SeqMan software version 4.1 (DNASTAR) and edited using the BioEdit program (Hall, 1999) . Multiple alignments were performed using the CLUSTAL X program (Thompson et al., 1997) , and the Kimura two-parameter model (Kimura, 1983) was used to calculate evolutionary distances. The phylogenetic trees were reconstructed with the neighbourjoining method (Saitou & Nei, 1987) , maximum-parsimony method (Fitch, 1971) and maximum-likelihood method (Felsenstein, 1981) with the MEGA5 program (Tamura et al., 2011) with bootstrap values based on 1000 replications (Felsenstein, 1985) .
For the 16S rRNA gene sequence analysis, continuous stretches of 1443 bp (strain THG-C26 T ) and 1441 bp (strain THG-C31 T ) were obtained and analysed. The phylogenetic tree showed that strains THG-C26
T and THG-C31 T were clustered within the genus Microbacterium of the class Actinobacteria (Fig. 1) 
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Microbacterium kyungheense T and Microbacterium jejuense THG-C31 T with other related species. This tree was constructed using the neighbour-joining method (Saitou & Nei, 1987 ) with a Kimura (1983) (4, 8, 12, 20, 25, 30, 35, 37 and 40 uC) was assessed after 5 days of incubation on MA and growth at pH 3.0-12.0 (at 0.5 pH unit intervals) was determined after 5 days of incubation at 30 uC in MB. For the pH experiments, two different buffers were used (final concentration, 100 mM): acetate buffer was used for pH 3.0-6.5 and phosphate buffer was used for pH 7.0-12.0. Salt tolerance was determined in TSA broth (TSB) prepared without NaCl and then supplemented with 0-12 % (in increments of 0.5 %, w/v) NaCl. Carbon source assimilation, the production of acids, enzyme production and other tests were conducted using the API 20NE, API 50CH and API ZYM strips (bioMérieux) according the manufacturer's instructions. The API kits were incubated at 30 u C and results were checked after 24 and 48 h, except for API ZYM where results were recorded after 10 h.
Strains THG-C26
T and THG-C31 T were Gram-stain-positive, aerobic, non-motile and non-spore-forming bacteria. Cells of strain THG-C26
T were short rods, about 0.5-0.8 mm in width and 0.8-1.2 mm in length, and those of strain THG-C31
T were rod-shaped, about 0.5-1.0 mm in width and 1.5-2.0 mm in length (Fig. S2) . Colonies of strain THG-C26 T grown on MA for 2 days at 30 uC were circular, convex, pale yellow and 2-3 mm in diameter and colonies of strain THG-C31 T grown on MA for 2 days at 30 uC were circular, convex, yellow and 2-3 mm in diameter. Both grew well on MA, NA and TSA but not on MacConkey agar. Growth of strain THG-C26
T occurred with 0-6.0 % (w/v) NaCl, at 12-35 uC and at pH 7.0-11.0, and growth of strain THG-C31 T occurred with 0-7.0 % (w/v) NaCl, at 12-35 u C and at pH 6.5-10.5. Cells of both strains were able to hydrolyse DNA, aesculin and starch but not casein or Tween 80. Other physiological and biochemical characteristics of strains THG-C26
T and THG-C31 T are summarized in the species description and a comparison of selected characteristics with those of related type strains is shown in Table 1 . Cellular fatty acids were analysed according to the standard protocol of the MIDI/Hewlett Packard Microbial Identification System and the Sherlock Aerobic Bacterial Database (TSBA 6.1) (Sasser, 1990 ) after cultivation on MA for 2 days at 30 u C. Isoprenoid quinones and polar lipids were extracted from freeze-dried cells grown in MB for 2 days at 30 u C. The reference materials for isoprenoid quinones were extracted from M. trichothecenolyticum IFO 15077 T containing MK-12 and MK-13 as the major quinones (Takeuchi & Hatano, 1998a) . Isoprenoid quinones were extracted with chloroform/methanol (2 : 1, v/v), evaporated under a vacuum and re-extracted in n-hexane. The crude quinone in n-hexane solution was purified using Sep-Pak Vac Cartridges Silica (Waters) and subsequently analysed by reversed-phase HPLC (model, NS-6000A; Futecs), as described by Hiraishi et al. (1996) . Polar lipids were extracted and examined by two-dimensional TLC using TLC Kieselgel 60F254 plates (10610 cm, Merck) and identified as described by Minnikin et al. (1977) . Total polar lipids were detected by spraying the TLC plates with 5 % molybdatophosphoric acid followed by charring at 120 uC. The peptidoglycan structure was determined as described by Schleifer (1985) and Schleifer & Kandler (1972) , using plates of cellulose for TLC. The acyl type of peptidoglycans was determined as described by Uchida et al. (1999) . Whole-cell sugars were analysed as described by Staneck & Roberts (1974) . The procedures used for extraction and HPLC analysis of bacterial polyamines were performed as described by Busse et al. (1997 Busse et al. ( , 1999 and Taibi et al. (2000) .
The major menaquinones for strains THG-C26
T and THG-C31
T were MK-12 and MK-13. The major fatty acids (.10 %) of strain THG-C26
T were iso-C 16 : 0 (15.8 %), anteiso-C 15 : 0 (37.4 %) and anteiso-C 17 : 0 (39.2 %) and the major fatty acids of strain THG-C31
T were iso-C 16 : 0 (17.3 %), anteiso-C 15 : 0 (38.9 %) and anteiso-C 17 : 0 (29.1 %) ( Table S1 ). The major polyamine of strains THG-C26 T and THG-C31 T was spermidine (Fig. S3) . The polar lipids detected were phosphatidylglycerol (PG), diphosphatidylglycerol (DPG) and unidentified glycolipids (GL) (Fig. S4) . The diagnostic diamino acid in cell-wall hydrolysates of strains THG-C26
T and THG-C31 T was ornithine. The amino acids in cell-wall hydrolysates of strains THG-C26
T and THG-C31 T were ornithine, alanine, glycine, homoserine and glutamic acid. Analytical data indicated the presence of peptidoglycan type B2b in strains THG-C26 T and THG-C31
T . The acyl type of the peptidoglycan was glycolyl. Whole-cell sugars found in strain THG-C26 T were rhamnose, ribose and glucose and whole-cell sugars found in strain THG-C31
T were ribose and glucose.
Genomic DNA of strains THG-C26
T and THG-C31 T was degraded by P1 nuclease and alkaline phosphatase into nucleosides, and the G+C content was determined using reversed-phase HPLC [model, NS-6000A, Futecs; reversedphase column SunFire C18 (5 mm, 4.66250 mm)] as described by Mesbah et al. (1989) . DNA-DNA hybridization is considered to be a standard method for defining bacterial species (Wayne et al., 1987) . According to the analysis of Stackebrandt & Goebel (1994) and the recommendation of the Subcommittee on the Taxonomy of the Suborder . Data were from this study, except for the DNA G+C contents, peptidoglycan type, whole-cell sugars, production of H 2 S and motility of the reference strains (taken from Takeuchi & Hatano, 1998b; Behrendt et al., 2001; Kim et al., 2008) . All strains were Gram-stain-positive, rod-shaped and positive for hydrolysis of aesculin and oxidase and catalase activities but negative for hydrolysis of casein and Tween 80. In API 20 NE kits, all strains were positive for nitrate reduction and assimilation of D-glucose, D-mannose, maltose and gluconate. All strains were negative for indole production, glucose acidification, hydrolysis of gelatin, and assimilation of adipate and caprate. In API 50CH kits, none of the strains produced acid from glycerol, erythritol, Gram-stain-positive, oxidase-and catalase-positive, aerobic, short rods, about 0.5-0.8 mm in diameter and 0.8-1.2 mm in length, non-motile and non-spore-forming. Colonies on MA after 2 days of growth at 30 u C are circular, convex, pale yellow and 2-3 mm in diameter. Growth occurs with 0-6.0 % NaCl, at 12-35 u C and at pH 7.0-11.0. Optimum growth occurs with 1.0 % NaCl, at 25-30 uC and at pH 7.0. Growth also occurs on NA and TSA but not on MacConkey agar. Positive for nitrate reduction and negative for methyl red test, Voges-Proskauer reaction and H 2 S production. Cells are able to hydrolyse DNA, aesculin and starch but not casein or Tween 80. Results for carbon assimilation tests as sole carbon sources, the production of acid (API 20NE and API 50CH) and the enzyme activities (API ZYM) are listed in Table 1 . Predominant menaquinones are MK-12 and MK-13. The major fatty acids are iso-C 16 : 0 , anteiso-C 15 : 0 and anteiso-C 17 : 0 . The major polyamine is spermidine. The major polar lipids are phosphatidylglycerol, diphosphatidylglycerol and unidentified glycolipids. Cell-wall hydrolysate contains amino acids such as ornithine, alanine, glycine, homoserine and glutamic acid, and the whole-cell sugars are rhamnose, ribose and glucose. Two novel species of the genus Microbacterium
